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Epidermal growth factor receptor (EGFR) and neuregulin (Neu) activation in human airway epithelial cells exposed to nickel acetate
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In conclusion, our finding suggest that Ni 2+ exposure may differently regulate apoptosis initiation in two epithelial cell lines derived from the human respiratory tract and support the potential involvement of EGFR and Neu receptor in mediating this effect.
Materials and methods
Cell cultures
6
Human alveolar type 2-like (A549) and bronchial epithelial cells (Beas-2B) were purchased from ATCC (cat no. CCL-185 and CRL-9609, respectively). Both cell lines were maintained in epidermal growth factor (EGF)-free Dulbecco modified
Eagle medium (DMEM) containing 500 mg / L glucose, L-glutamine, 100 mg / L sodium pyruvate supplemented with 10 % FBS, 0.02 M / L HEPES, 100 U / mL penicillin, and 50 ng / mL streptomycin. Cells were grown in an incubator at 37 °C in a humidified atmosphere with 5 % CO 2 and passaged at 80 % confluence.
Cell viability (MTT assay)
To assess cell viability, we used the cell proliferation kit I (MTT) following manufacturer's instructions (Roche). Cells were seeded into 96-well plates at a concentration of 1 × 10 4 cells / well and allowed to adhere for 24h. Cells were then treated either with a range of concentrations (0, 0.1, 0.5, 1, 2.5 and 5 mM , 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 
Real-time quantitative PCR analysis
Aliquots of cDNA (400 ng) from either untreated or 0.1 mM Ni
2+
-treated A549 and Beas-2B cells at different times (24 and 48 h, respectively) were amplified in parallel reactions with external standards at known amounts (purified PCR products, ranging from 10 2 to 10 8 copies) using specific primer pairs listed in Table 1 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Vs Control) (Fig. 3A) . In contrast to A549 cells, Ni 2+ treatment was not able to trigger apoptosis in Beas-2B cells after 24 and 48h, but required longer periods of exposure (72h and 1 week, respectively) to produce a significant increase in apoptotic levels (*p<0.05 and **p<0.01 Vs Control) (Fig. 3A) . -treated Beas-2B cells (Fig. 3B) .
Western blot analysis
Identification of EGFR and Neu receptor mRNAs in A549 and Beas-2B cells
RT-PCR analysis was performed both in A549 and Beas-2B cells to evaluate whether these cell lines express EGFR and Neu receptor mRNAs. Amplification products obtained using specific primer pairs (Table 1) demonstrated that EGFR and
Neu receptor genes are expressed in both cell lines (Fig. 4) . Primers for the constitutively expressed S18 ribosomal subunit were used as control in each PCR amplification and generated bands of the expected length.
EGFR and Neu receptor mRNA expression in Ni
2+
-treated A549 and Beas-2B caused the induction of the antiapoptotic Bcl-2 and markedly reduced BAX expression, implying a possible inverse correlation between EGFR / Neu phosphorilation levels and the activation of the intrinsic apoptotic pathway.
Discussion
The correlation between nickel compounds exposure and increased risk of human In the present study we have shown that Ni 2+ exposure differentially affected both cell viability and apoptosis in two distinct airway epithelial cell lines. More specifically,
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2B cells
Amplification products obtained using specific primer pairs (Table 1) demonstrated that both EGFR and Neu receptor genes are expressed in both A549 and Beas-2B cells (Fig. 4) . Primers for the constitutevely expressed S18 ribosomal subunit were used as control in each PCR amplification and generated bands of the expected 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Forward and reverse primers were selected from the 5′ and 3′ region of each gene mRNA. The expected length of PCR products is indicated in the right column 
